Alkali bees (Nomia melanderi) are solitary relatives of the halictine bees, which have 50 become an important model for the evolution of social behavior, but for which few solitary 51 comparisons exist. These ground-nesting bees defend their developing offspring against 52 pathogens and predators, and thus exhibit some of the key traits that preceded insect sociality.
3

INTRODUCTION
Transcription factor motif scans: We generated binding scores for 223 representative 208 transcription factor (TF) binding motifs in the N. melanderi genome. Motifs representative of TF 209 clusters with at least one ortholog in bees (Kapheim et al. 2015) were selected from 210 FlyFactorSurvey (Zhu et al. 2011) . After masking tandem repeats with Tandem Repeat Finder, 211 we produced normalized genome-wide scoring profiles for each selected TF motif in the genome 212 based on sliding windows of 500 bp with 250 bp overlap. We used the HMM-based motif 213 scoring program Stubb (Sinha et al. 2006 ) with a fixed transition probability of 0.0025 and a 214 background state nucleotide distribution learned from 5 kb regions without coding features of 215 length > 22 kb. We then normalized these motif scores using two different methods. First, we 216 created a "Rank Normalized" matrix, to normalize the window scores across each motif on a 217 scale of 0 (best) to 1 (worst). Second, we created a "G/C Normalized" matrix, by considering 218 each window's GC content. Motifs with high GC content are likely to produce a high Stubb 219 score in a GC rich window. We thus separated genomic windows into 20 bins of equal size based 220 on GC content, and performed rank-normalization separately within each bin. We next 221 summarized motif scores at the gene level. For each gene, we calculated a score for each motif as 222 Pgm = 1-(1-Ngm)^Wg, where Ngm is the best normalized score for motif m among the Wg 223 windows that fall within the regulatory region of the gene g. We defined the regulatory region of We used the results of these target motif scans to check for transcription factor motif 230 enrichment among gene sets of interest (i.e., genes under selection). For each normalization 231 method and regulatory region, we created two motif target gene sets: a "conservative" set that 232 contains only the top 100 genes by normalized score and a more "liberal" set that contains the 233 800 top genes. Enrichment tests for genes of interest were performed using the one-sided Fisher 234 exact test for each of 1784 motif target sets defined using the two thresholds, both "G/C" and 235 "Rank" normalization procedures, the 1Kup (likely the core promoter) and GeneTerr (likely 236 containing distal enhancers) regulatory region definitions, and each of the representative 223 237 motifs. Multiple hypothesis test corrections were performed using the Benjamini-Hochberg 238 procedure (Benjamini and Hochberg 1995) . For significantly enriched motifs (adjusted-p < 6E-239 04), we determined if an ortholog of the fly transcription factor protein was present in the N. 240 melanderi genome using blastp with e-value < 10e-3 and % identity ≥ 50.
241
Transposable element identification:
We performed a more detailed de novo 242 investigation of transposable elements in the N. melanderi genome using raw sequencing reads in 243 a genome assembly-independent approach. First, we filtered a subset of five million raw reads 244 for mitochondrial contamination to avoid biasing the detection of highly repetitive sequences.
245
This involved aligning reads to the genome assembly with bwa-mem (Li 2013), and evaluating 246 read depth with bedtools (Quinlan and Hall 2010). We identified contigs and scaffolds with high 247 coverage (≥ 500x) as potential mitochondrial sequences, based on the assumption that the 248 number of sequenced mitochondrial copies is much higher than that of the nuclear genome.
249
These contigs and scaffolds were further analyzed for sequence similarity (blastn v. 2.2.28+) to 250 the mitogenome of the closest available bee species, Halictus rubicundus (KT164656.1). We 251 identified five scaffolds as putatively mitochondrial (scaffold235256, scaffold241193, 252 scaffold252191, scaffold252994, scaffold257806). Reads aligning to these scaffolds were filtered 253 from the analysis.
254
The remaining reads were used for repeat analysis in five iterations of the transposable orthology mapping approach uses the same BRH-based procedure as for building OGs, but only 275 allowing proteins from the mapped species to join existing OGs.
276
Phylogenomic analysis 277 We reconstructed a molecular species phylogeny from 2,025 universal single-copy 278 orthologs among the protein sequences of 15 insects including N. melanderi (Table S1-S2). The We performed variant calling in two rounds. The first pass was to generate a high quality 319 SNP set that could be used for base quality recalibration, followed by a second pass of variant 320 15 calling. For both rounds, we used the HaplotypeCaller function in Picard tools (--321 variant_index_type LINEAR, --variant_index_parameter 128000, -ERC GVCF), followed by 322 joint genotyping for the 18 females and individual genotyping for the male sample 323 (GenotypeGVCFs). Haplotype caller was run set with ploidy level = 2n for all samples, 324 including the haploid male. The latter was used to identify low-confidence or spurious SNPs that 325 could be filtered from the female calls. 
330
This set of high-confidence SNPs was used as input for base quality score recalibration 331 for the 18 females. The second round of variant calling and filtering for these samples followed 332 that of the first round, with the exception that we allowed missing genotypes in up to 8 samples. 333 We then applied a final, more stringent set of filters using vcftools (Danecek et al. 2011) (--min-334 meanDP 5, --max-missing-count 4, --maf 0.05, --minGQ 9, --minDP 3). This yielded a final set 335 of 412,800 high confidence SNPs used in the downstream analyses (File S1).
336
Structure analysis:
We evaluated the potential for population structure by estimating 337 heterozygosity, relatedness, and Hardy-Weinberg disequilibrium within our samples using 338 vcftools. We also used ADMIXTURE v.1.3 (Alexander et al. 2009 ) to look for evidence of 339 population structure (N=18 diploids). We randomly extracted SNPS that were at least 1000bp 340 apart across the genome and ran K = 1-4 for three independent datasets. Effective population size and demography: 356 We estimated Ne using SMC++ (Terhorst et al. 2017) . We randomly selected 4 large 357 scaffolds (> 1 Kb) and estimated effective population size of our single Nomia melanderi 358 population from 1000 to 100000 years before present. We assumed a single generation per year 359 and a mutation rate of 6.8x10 -9 (Liu et al. 2017) . For each scaffold, we created 6 datasets by 360 randomly selecting between 5 and 8 individuals without replacement. We used these files to 361 estimate Ne using the cross-validation for each scaffold. M2c: (Dnov:67.51, (Nmel:58.18, (Mgen:47.03, Lalb:47 .03 #1):11.15):9.33); (model=2, 387 fix_omega=0, omega=0.2; Lalb branch different omega) 388 Orthogroups with dS>2 were removed, and likelihood ratio tests were performed to determine 389 the most likely value of omega for each branch. (Table S1 -S8) and files (Files S1-S5) have been deposited at FigShare. 
RESULTS AND DISCUSSION
403
The N. melanderi genome assembly resulted in 268,376 scaffolds (3,194 > 1 kb) with an 404 N50 scaffold length of 2.05 Mb (Table 1) . Total size is estimated to be 299.6 Mb, based on a k-405 mer analysis with k = 17 and a peak depth of 70. CEGMA analysis indicated 244 of 248 406 (98.39%) core eukaryotic genes were completely assembled, and 10.25% of the detected 407 CEGMAs had more than one ortholog. BUSCO analyses indicated 98.8% of Insecta BUSCOs 408 were complete in the assembly (Table S3 ). 
412
Our official gene set includes 10,847 predicted protein-coding gene models. This is likely 413 to be a relatively complete gene set, as 96.0% of Insecta BUSCOs were identified as complete, 414 which is comparable to other bee genomes (Table S3 ). Most (8,075) of the predicted genes 415 belong to ancient OGs that include orthologs in vertebrate species. However, there were 819 416 genes without any known orthologs (Fig. 1B) . Our comparative analysis with representative 417 Hymenoptera species and the outgroup, P. humanus, identified 2,025 single-copy orthologs from 418 which we constructed the molecular species phylogeny that confidently places Halictidae as a 419 sister group to the combined Apidae and Megachilidae groups within Apoidea (Fig. 1C ).
420
Orthology delineation showed that 92.2% of N. melanderi predicted genes have orthologs in 421 other insects and only 16 of them were unique to the family Halictidae (Fig. 1C) . Transcription 422 factor motif binding scores for each gene are available in File S2.
423
In a genome-assembly independent approach using short reads and DnaPipeTE, we 424 assembled 54,236 repetitive elements, suggesting that 37.5% of the N. melanderi genome is 425 repetitive content (File S3; Fig. 1D ). We identified transposable elements from all major groups 426 (LTR, LINE, SINE, DNA, Helitron) and other elements with similarities to unclassified repeats 427 20 (7,866 total annotated repeats), but unknown elements are the most abundant type of transposon 428 (25.5%) (Fig. 1D) masked, suggesting that a substantial fraction of the repetitive part of the genome is not part of 441 the genome assembly, likely due to the technical limitations in assembling repetitive elements 442 from short reads. Our population genetic analysis indicated our population is panmictic. We did not find 462 any evidence of population structure among our samples. Across all three datasets run through 463 File S2. Collection of normalized TF motif binding score matrices. The ten files in this 759 archive are matrices of gene-level motif binding scores for N. melanderi for each combination of 760 the two different normalization procedures ("rank" and "gc") and the five different regulatory 761 region definitions. The rows are genes, the columns motifs, and the scores are the length-762 adjusted normalized scores which range from 0 (best) to 1 (worst). Scores of "2" signal a missing 763 motif score, likely indicating that the regulatory region was small and masked by tandem repeats. 
